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Pesztome. byzsyneu kynoa, 3amonaguti mubOUEmuune npoGuUIAKMUKA 8a 0A0NAWOA IPUULUILAH MYXUM TOMYKIaApea
Kapamau, 601anap 6a ycmupiapoa éMoH Keuyeyu OPOHXUAn acmma OUlaH KAcailanuus Xoramaapyu Kynaueuia KoIMoKod.
Bponxuan acmmanu ypeanuws myammocunune oonzaporueu, bupunuu nagbamoa, y uii Qaonusmuny nacaumupumiu, yuxKy
cupamunu Oy3uwu, aunuKca myHeu acmma xXypysciapu cababau, boianap 6a YeMupiapuuue Xaém cugamunu nacaumu-
puwiu mygpatinuoup. [y mynocabam ounan, yuwby maxonra bonanrapoa OpoHxuanr acmmaoa [] eumamuHy emuuimMo8yuIueu
64 YHUHS Memadonu3My OY3UTUWUHUHE MYMKUH OY1ean poau Xakuoa maviymom bepaou. [ sumamunu Kanmcui aimawiu-
HY8U2a Mavcupu 6uian oup Kamopoa 20pMOHLAP UWLA0 YUKApUwHY mapmubza conaou, xyxcaupa npoaugepayusicuea,
ougpepenmcuamcusicuea mavcup KUIAOU, ULYHUH2OEK, SKKOJL UMMYHOMOOYISIMOP MAbCupaa 32d.

Kanum cy3nap: [] sumamunu, 6onarap, 6poHxuan acmma, emumMosYuiuK

Abstract. Today, there continues to be a significant number of cases of poorly controlled bronchial asthma in chil-
dren and adolescents, despite the significant achievements of modern medicine in its prevention and treatment. The rele-
vance of the problem of studying bronchial asthma is primarily due to the fact that it reduces performance, disrupts the
quality of sleep, including due to nocturnal asthma attacks, reducing the quality of life of children and adolescents. In this
connection, this article provides data on the possible role of vitamin D deficiency and disorders of its metabolism in bron-
chial asthma in children. Vitamin D, along with its effect on calcium metabolism, also regulates the production of hor-
mones, affects cell proliferation, differentiation, and also has a pronounced immunomodulatory effect.
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Over the past two decades, there has been a
significant revision and expansion of ideas about the
role of vitamin D in the body [3,5].

The study of the metabolic system of vitamin
D and its effect on the body is one of the current top-
ics in modern healthcare. The interest in vitamin D in
the scientific community is extremely high. Both the
prevalence of deficiency of this vitamin and various
aspects of its effect on the human body are being
studied. Vitamin D is a common name that does not

fully reflect the versatility of the roles of this sub-
stance. Recent studies have proven that vitamin D is a
prehormone, one of the metabolome molecules that
has a powerful effect on the genome, and vitamin D
receptors (VDR) are located in a variety of organs
and tissues. The effect of vitamin D is superior to that
of all other vitamins. However, the function of vita-
min D is possible only if the entire chain of vitamin
transformations is completed and the effect of
calcitriol on VDR [3,11].

BuoJiorust Ba THOOMET MyamMMoJiapu

2024, Nel (151) | 475


mailto:info@sammu.uz

Vitamin D is a group of unique biologically ac-
tive substances involved in the regulation of a fairly
large number of metabolic processes and the devel-
opment of the child as a whole. Despite the fact that
its amount in the human body is extremely small, its
biological role is very multifaceted: synthesis of ster-
oid hormones, regulation of calcium metabolism, par-
ticipation in osteogenesis, etc. [2,4]. The main source
of vitamin D in the body is endogenous synthesis,
which occurs in the skin under the influence of ultra-
violet radiation, resulting in the formation of vitamin
Ds (cholecalciferol) from 7-dehydrocholesterol. Only
vitamin D, (ergocalciferol) enters the body with food,
but its amount is extremely small [7,8].

Currently, the issues of the range of vitamin D
content in serum, which can be considered normal,
and the selection of the dose of vitamin D for its sub-
sidization are actively discussed. Serum 25(OH)D
levels between 30 and 100 ng /ml (75-250 nmol/l)
appear physiologically reasonable. Vitamin D defi-
ciency is one of the causes of the development of
most diseases of civilization. The role of pediatricians
in providing children with vitamin D and preventing
the consequences of its deficiency is very great
[1,12,13].

Unfortunately, there are currently no precise
reference values for plasma vitamin D concentrations
in newborns, which makes it difficult to diagnose
deficiency and interpret research results, since only
physiological indicators in adults are available
[2,5,16].

In recent years, the interest of a number of re-
searchers has increased in the possible role of vitamin
D and disorders of its metabolism in the pathogenesis
of bronchial asthma and obstructive pulmonary dis-
ease.

It has been established that vitamin D deficien-
cy is quite common in both premature and full-term
infants, which is associated with a high risk of devel-
oping respiratory diseases such as bronchial asthma,
bronchiolitis and frequent infections of the respirato-
ry system [8,12,22,23]. Vitamin D deficiency also has
a negative effect on the development of the lungs and
blood vessels of the pulmonary circulation, immune
modulation, and may become one of the factors con-
tributing to the development of neonatal sepsis [5,17].
Further research in this area is extremely important,
since the effect of vitamin D deficiency on the new-
born’s body is undeniable, and its timely detection is
of great clinical importance [8,18].

In recent years, the interest of a number of re-
searchers has increased in the possible role of vitamin
D and disorders of its metabolism in the pathogenesis
of certain pulmonary diseases (asthma, chronic ob-
structive pulmonary disease, tuberculosis, cystic fi-
brosis, interstitial lung diseases) [19]. It is interesting
to note that rickets is 2.5 times more common in chil-
dren with chronic bronchitis. At the same time, it has

been noted that the risk of chronic bronchitis is 10
times higher with severe rickets. Similar data are pre-
sented by Kunssaki (2011). There is evidence of the
ability of 1,25(0OH)2D; to suppress the synthesis of
immunoglobulins by B lymphocytes, inhibit the syn-
thesis of IL-2 by T lymphocytes, and the effector
function of T and B lymphocytes. Of particular im-
portance may be the ability of 1,25(OH)D3 to inhibit
the synthesis of Th-1 type cytokines (IL-2, IFNy) and
monocyte cytokine IL -12, which stimulates the syn-
thesis of IFNy by Th-1 lymphocytes ( Dimeloe S., et
al., 2010). A number of clinical studies have demon-
strated a reduced risk of developing asthma, broncho-
obstructive syndrome or recurrent episodes of wheez-
ing in children under the age of three to five years
born to mothers who took sufficient amounts of vita-
min D during pregnancy [15,21].

Interest in vitamin D in bronchial asthma is due
to its non-calcemic effects realized through VDR re-
ceptors located on the surface of immune cells, in
particular macrophages and fibroblasts. In chronic
inflammation, macrophages are antigen-presenting
cells in type | immunological reactions according to
Coombs and effector cells directly involved in in-
flammation in type IV inflammation [1,2].

The role of vitamin D in the pathogenesis of
chronic inflammation in bronchial asthma is the ob-
ject of study by many authors. EXxisting reviews of
meta-analyses suggest an association between low
serum vitamin D levels and an increased risk of de-
veloping AD, atopic dermatitis and high levels of
total IgE and suggest possible ways to correct its lev-
el in children [14,20].

It is assumed that one of the mechanisms of the
effect of vitamin D on allergic inflammation is an
increase in the level of T-regulatory cells and a slow-
down in the transformation of B cells into plasma
cells, which can probably regulate the synthesis of
IgE. At the same time, calciferol metabolites suppress
excessive activation of macrophages and natural kill-
er cells, which increases their survival, thereby reduc-
ing the risk of complications [1,3,6,10].

Masalsky S.S., et al., (2018) analyzed the fre-
quency of detection of vitamin D3 deficiency in pa-
tients with bronchial asthma depending on the severi-
ty and number of exacerbations. The results of the
work showed widespread D deficiency in patients
with asthma, and the situation worsened in proportion
to the severity of the disease and the number of exac-
erbations. The genomic polytopic effect of vitamin D
on cell metabolism increases the proportion of pa-
tients with comorbid pathology, especially obesity.
From the results of the study, the authors state that
insolation in mild cases of bronchial asthma allows
one to obtain a significant increase in the serum con-
centration of vitamin D and move from deficiency to
deficiency of calciferol, but not to reach its optimal
level. Moderate bronchial asthma has consistently
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low levels of vitamin D throughout the year and is
less susceptible to natural seasonal correction, which
may be due to the peculiarities of 25-
hydroxycalciferol metabolism during chronic in-
flammation. The authors take into account that GINA
does not include vitamin D3 in the treatment algo-
rithm for bronchial asthma but given the total short-
age of this important component, they consider it ad-
visable to allocate patients with low vitamin D con-
centrations to a risk group for frequent exacerbations
and prescribe cholecalciferol to correct the deficiency
state.

As British scientists have shown, insufficient
concentration of vitamin D may be the cause of a
more severe course of bronchial asthma in children.
The study examined the relationship between serum
vitamin D (25(OH)D3) concentrations and the clinical
course of asthma in 86 children (mean age 11.7
years). Bronchial biopsies were taken from children
with severe asthma. The results of the study showed
that in children with severe resistant form of bron-
chial asthma, the level of vitamin D in the blood was
significantly lower, the clinical picture of the disease
was more pronounced, and there was a more signifi-
cant decrease in pulmonary function compared to
children with moderate asthma. Microscopy of bron-
chial tissue samples showed an increase in the num-
ber of smooth myocytes in the submucosal layer of
the bronchi. According to the researchers, the data
obtained suggest that low vitamin D levels in children
with severe resistant asthma contribute to an increase
in the mass of smooth muscle cells of the airways,
which aggravates the course of bronchial asthma
[13].

An interesting study was conducted by Li et
al., analyzing the relationship of vitamin D status
with pulmonary function and serum IgE concentra-
tions in 435 Chinese people over 18 years of age with
new-onset asthma. Vitamin D deficiency was report-
ed in 88.9% of cases. After adjusting for age, sex,
body mass index, smoking, season of blood collec-
tion, and duration of asthma symptoms, the authors
found significant positive associations between
25(0OH)D concentration, forced expiratory volume
per second, and forced expiratory volume per se-
cond/forced vital capacity. However, no significant
relationship was found between 25(OH)D levels and
IgE concentrations [15].

The effect of vitamin Ds; on obesity occurs
through the activation of genes responsible for acti-
vating the synthesis of proteins that bind insulin-like
growth factor. With a lack of 1,25(0OH)2D, glucose
tolerance is impaired and adipogenesis is enhanced;
on the other hand, calcitriol is able to stimulate the
synthesis of activated peroxisome proliferator recep-
tor m-8, which enhances cholesterol utilization, real-
izing anti-atherosclerotic effects [3,4]. A second pos-
sible mechanism of action of vitamin D to improve

asthma control is to reduce the number of infection-
induced attacks. Analysis of the prevalence of vita-
min D deficiency and morbidity indicates a more fre-
guent occurrence of low calciferol levels in frequent-
ly ill children. There is evidence of a decrease in the
incidence of acute respiratory viral infections, chronic
tonsillitis and adenoiditis after therapy with vitamin
Ds due to the activation of the Thl response and an
increase in the level of neutrophil cathelicidins. Re-
ducing the burden of viral infections directly reduces
the number of exacerbations per year, especially in
childhood [5,9].

Specifically E.A. McGinn et al. (2020) estab-
lished a relationship between the level of vitamin D
in the blood plasma of newborns and early adverse
outcomes of hypoxic-ischemic encephalopathy ac-
cording to magnetic resonance imaging of the brain.
They demonstrated that when high doses of vitamin
D were prescribed, the duration of mechanical venti-
lation in newborns during the first week of life was
significantly reduced.

Fomin S.A. et al. (2021) in newborn children
of St. Petersburg born in the autumn-winter-spring
period, they found a significant decrease in the con-
centration of calcifedol relative to the age norm. The
most pronounced deficiency of calcifedol turned out
to be characteristic of children with severe congenital
malformations requiring long-term treatment in the
intensive care unit.

Thus, recent studies highlight the role of vita-
min D and its receptors in the regulation of certain
genes that are involved in inflammation, cell prolifer-
ation and differentiation, as well as in the functioning
of the immune system. It is likely that compensation
for vitamin D deficiency may help prevent or reduce
structural changes in airway smooth muscle cells,
which in turn will help relieve asthma symptoms and
improve lung function.
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POJIb BHTAMHHA D H HAPYIIIEHHH ETO
METABOJIU3MA B ITATOT'EHE3E
BPOHXHATbHOH ACTMbI

Ulapunos P.X., Masnanosa 3.®., Xaiioaposa C.X.,
Awypos P.D.

Pesztome. Ha ceco0nsiunutl 0eHb npoooadcaem om-
MeUamuvCsi  3HAYUMENbHOE KOIUYECmBO CAYYaAes NI0X0
KOHMPOAUPYEeMO20 MeyeHuss OPOHXUAIbHOU ACmMbl Y Oe-
meti U NOOPOCMKO8, HECMOMpPs HA 3HAYUMENbHbIE 00C-
MUNICEHUS. COBPEMEHHOU MeOUYUHbL 8 ee NPoGUIAKMuUKe U
JaeyeHuu. AkmyanbHocms npodiemvl u3yHeHus OPOHXUANb-
HOU acmmbl 8 nepayio ouepedb 00YCl08IeHA MeM, YO OHA
CHUdICaem pabomocnocooHOCmb, Hapywaem Kaiecmeo
CHA, 8 MOM YUCAE U3-30 HOUHbIX NPUCTIYNOS YOYULbSL, CHU-
JdCas Kawecmeo Hcuznu demell u noopocmkos. B cessu ¢
ueM, 8 OAHHOU CMamve NPUSEOeHbl OAHHbIE 0 BO3MONCHOU
poau deuyuma eumamuna D u napywenuii e2co memabo-
auzMa npu OpouxuanvHou acmme y oemeu. Bumamun D
Haps10y ¢ GIUsAHUEM HA KATbYUesblll 0OMEH, makKdice pezy-
aupyem 6vipabomKy 20pMOHO08, GIUACM HA KIEMOYHYIO
npoaugepayuio, ouggepenyuposky, a makice odradaem
BIPAICEHHBIM UMMYHOMOOYAUPYIOUWUM OeliCEUEM.

Knroueevte  cnosa:  sumamun D,
bponxuanvHas acmma, oegpuyum.

oemu,
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